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PA3PABOTKA UMHUTAIITMOHHOW MOJEJH YIIPABJIEHUSA O}’I/IEHTAHI/IEI?'I
BYPOBOI'O CHAPAJA, C YYETOM BJUAHUSA TEMIIEPATYPHOU NOI'PEHTHOCTH
JATYHUKOB EI'O ITIOJIOKEHUS B TIPOCTPAHCTBE

Beenenne. [1o mepe pocra moTpebiIeHNsT SHEPTOPECYPCOB, CBSI3AHHOTO C PAa3BUTHEM TSDKEIOH W JIETKOM
MPOMBIIIICHHOCTH, OONBIIOE BHUMAHUE YAETACTCS pa3BeIKe MOJIE3HBIX HCKOMAEMbIX H, B YACTHOCTH, Pa3BEIKe
Ha He()Th W Ta3, 3amachl KOTOPBIX YMEHBIIAIOTCS. BypeHHe HOBBIX M pecTaBpalMs CTapblX CKBaKHUH TPeOyeT
3HAYUTEIbHBIX (PMHAHCOBBIX 3aTpaT. BO3MOXXHOCTH MCIIONB30BAHUS CTAPBIX CKBAXKMH C IENBI0 PA3BEAKH MOJIE3-
HBIX MCKOINAeMbIX Ha Pa3HBIX IIIyOMHAaX M Ha OOJBLION TEPPUTOPUM 3HAYMTENIHHO YMEHbIIAET (PUHAHCOBBIC 3a-
TpPaThl, a TAK)KE COKpAIlaeT BpeMs OUCKa MOJIE3HbIX UCKonaeMbIX. OMH U3 CIIOCOOOB CHMIKEHHS 3aTpaT - MpH-
MEHEHHE HalpaBJIeHHOTo OypeHusi. l3meHeHue Tpacchl OypeHHs] CKBa)KMH BO3MOXKHO Pa3IMYHBIMHU CIOCO0a-
MH, HallpUMep, YCTAHOBKOW OTKJIOHSIOLIMX YCTPOWCTB WJIM IIyTE€M YIpaBJIeHUsl OypeHUEeM CKBaXKHH C OJHOBpe-
MEHHBIM UCIIOJIb30BAaHHEM OTKJIOHSIOUIUX ycTpoucTB. [locienuuit cnocod Hanbosee nepCcHeKTUBHbIH, HO U 00-
JIe€ CIIO>KHBIM.

Co3zgaHne aBTOMAaTH3MPOBAHHOW CHCTEMBI KOHTPOJS, PETYIUPOBAHUS U YNPABICHHS TPACCOM CKBAYKUHBI,
B COCTaB KOTOPOH BXOIST JIEMEHTHI aBTOMAaTUKH, HECYIIHe MH(OPMALMIO O BIMSHUH OTPHLATENBHBIX (aKTo-
POB OKPY>KarOIIEH Cpeibl, TIO3BOIMIO OBl 3HAYUTEIIFHO CHU3HUTH 3aTPAThl HAa €€ CTPOUTENIBCTBO.

AHaym3 uccieaoBaHuii u myoaukanmii. 3agaun yrnpasineHust OypeHHEM CKBaXKWHBI HEBO3MOXKHO PEIINTh
6e3 nHpOpMaIHK 0 MOJIOXKEHUH OypoBOTO CHapsaa B mpocTpaHcTBe. CylecTByeT OOIBIIOe KOINIECTBO AaTIH-
KOB, MO3BOJISIIOIIUX ONPEACNIATh 3€HUTHBIM M a3UMYTAJIBHBIA YIJIBI, XapakTepU3yIOIUe MOJOXKEeHHe OypoBOTo
CHapsZa B IPOCTPAHCTBE. AHANIM3 X TEXHHUECKUX XapaKTEpPHUCTHK IpeNCTaBieH B pabote [5] u apyrux, rae
BUJIHO, YTO M3MEHEHHE TeMIIepaTyphl OKPYKarollei cpelbl 0 Mepe YIiIyOJIeHUsl CKBRKUHBI U MOJIOKEHHS OY-
POBOTO CHapsifa B IMPOCTPAHCTBE CYIIECTBEHHO CKA3bIBAE€TCSA HA TOYHOCTH MOKA3aHUM JAaTYMKOB 3€HUTHOTO U
a3MMYTaJILHOTO YTJIOB.

Tak, B pabote [9] roBopHTCs, 4TO B MOKAa3aHUAX aKCEIEPOMETpa NPH 3HAYUTEIEHOM yTIyOJIeHUH CKBaXH-
HBI, T.€. B CIIydae, KOTJIa TEMIIEPATypa Ha 3a00€ MOKET JOCTUraTh 3HaYeHui, npesbimanimux 100 °C u Gombiue,
HNPUCYTCTBYET MOTPEIIHOCTh CTaTHUECKOW XapaKTEPUCTUKH, UMEIOLIEH HENMHEHHBI XapakTep. YKa3blBaeTcs
TaKXke, 4YTO JUI €€ y4eTa, HEIOCPEACTBEHHO BO3JIe HHKIIMHOMETpPA, CIEAyeT yCTaHABINUBATh JATYMK TEMIIEPATY-
pbl. 171st MOBBIIIEHUSI TOYHOCTH PAOOTHI CHCTEMbl aBTOMATHUECKOTO YNPABIEHHUsI CUTHAJT OT JaTYMKa TeMIlepa-
TYpbI Ha BXOJ{ MUKPOKOHTPOJUIEPA, PEJHA3HAY€HHOTO ISl (JOPMHUPOBAHUS KETAEMOT0 IIEPEX0IHOTO Tpoliecca,
JIOJDKEH IIO0CTYNATh CKOPPEKTUPOBAHHBIM, T.€. HCKIIIOUAIOLIUM IIOTPEIIHOCTh, BHOCUMYIO B PE3YJIbTATE U3MEHE-
HUSL TEMIIEPATyPbl OKpYIKatollel cpejibl. ITO BO3MOXKHO, €CIIM CHTHAJ OT JaTYMKa TeMIlepaTypbl BHadae Oyer
MOCTYNAaTh B YCTPOMCTBO, YUUTHIBAIOLIEE TOIYYSHHYIO0 HH()OPMALIMIO U BBIPa0aThIBAIOIIEE CKOPPEKTUPOBAHHBIH
CUTHaJI OT MHKJINHOMETpa 00 HCTHHHOM MOJI0KEHNH OypOBOT0 HHCTPYMEHTA.

OnHUM U3 cIOCOOOB KOPPEKITUU MOXKET CTaTh AITOPUTMHUYECKH MeTox [5].

3HaHME MPOCTPAHCTBEHHOTO IOJIOXKEHHUs OypoBOTO CHapsi/ia B CKBR)XXMHE JIa€T BO3MOXKHOCTH JIMIIb MPH-
HTH pElIeHne 0 HeOOXOJIMMOCTH KOPPEKTHPOBKH TPAcChl CKBa)KMHBI. Peanm3annyu mporecca KOPPEeKTHPOBKH
TpeOyeT HaJIM4YMs CUCTEMBI YNpPaBJIEHHs TEXHHYECKHMH CPEICTBAMM, 00CCIICUYMBAIONIMMHU M3MEHEHUE HAIpaB-
JIeHust OypeHwUs.

VYnpaBneHne W3MEHEHHEM HANpaBIICHHUs OypeHHs CKBa)XHHBI BO3MOJKHO IOBOPOTOM OYPOBOH KOJOHHBI
BMECTE C OTKJIOHUTEJIEM, UCIIOJIb3Ys 3JIEKTPOIPUBOJ POTOPHOI'O CTOJIA IIEPEMEHHOIO WM IIOCTOSHHOI'O TOKA C
3aMKHYTOH CHCTEMOH PEryJIMpOBAaHUS YTJIOBOH CKOPOCTH BPAIICHUS ABHTATENs] M OOPaTHOI CBS3BIO MO IOJIO-
XKEHHIo0 OypoBoro cHapsaa. IIpu 3TOM K 3JEKTPONPHBOIY CTaBATCS ONpPEeIeHHbIE TPEOOBAaHUS — HEJAOMYCTH-
MOCTH ITOBOPOTa Ha YToJI, OOJBINNI 3aJaHHOTO, MM peBepca. B CBs3M ¢ 3TUM TIpH MOJTYyYSHWH CHUTHAIA OMIHO-
KH, T.€. IPH YX0/€ 0T TpeOyeMoro HampaBiieHUs OypeHHs MTePEXOIHbIH MPoIiecC aBTOMATH3NPOBAHHONW CHCTEMBI
PEeryIUpOBaHMS YaCTOTHI BPAIEHUS JIEKTPOIIPUBO/IA ITPH IIOBOPOTE OYPOBOW KOJIOHHBI JODKEH HOCUTH JIMHEH-
HBIM WIM 3KCIIOHEHI[MAIbHBIN XapakTep.

B paborax [1,3] mokaszaHo, 4TO IS 3TOTO 1I€7I€CO00pa3HO NCIIOJIL30BATH JIEKTPOIPHUBOJL MOCTOSHHOTO TO-
Ka WIA aCUHXPOHHBIM PETyIUpyeMbli YacCTOTHBIM ANEKTPONPUBOJ C pealn3alueil aaropuTMa yrnpaBlICHHs B
(hopMe HEYEeTKOT0 peryJssiTopa.
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ACHHXPOHHBIH peryaupyeMblil YaCTOTHBIN 3JIEKTPONPHBOJ B COCTABE CUCTEMBI YIIPABJICHUSI B HACTOsIIEE
BpeMs SIBIIsIETCsl OOJIee MEePCIEKTUBHBIM, YTO IOATBEP)KAAETCS MCIOIB30BAHHEM MOIIHBIX YaCTOTHBIX Ipeodpa-
30BaTeNeil B 3IEKTPONPUBOAE MEXAHU3MOB ITOIbEMA U POTOPA COBPEMEHHBIX OypPOBBIX CTAaHKOB [9].

[TomydeHHBIE MEpPEXOAHBIC XapaKTEPUCTUKHU [2] mpeayaraeMol CHCTEMBI YIPABICHUS 3JIEKTPOIIPHBOIOM
poTopa OypoBOTO CTaHKa HOCAT SKCHOHCHIMATBHBINA XapaKTep, YTO MOATBEP)KIAAET BO3MOXKHOCTh M IIEIEC000-
Pa3sHOCTH HCTIOJIB30BAHUSI PETYJINPYEMOT0 YaCTOTHOTO MIEKTPOIIPUBOA AJIS 3TOH LEIH.

B cBsi3u ¢ BbINIeCKa3aHHBIM IPEIOCTABISIETCS] BO3SMOXKHOCTD yCTaHABJINBATh OypOBOH MHCTPYMEHT C yde-
TOM TEMIIEpaTYpHOH KOMIICHCAIIUX JATYHKa MOJIOKEHHS, HUCIIONIb3Yys MPH 3TOM aBTOMAaTH3HPOBAHHBIN AIIEKTPO-
MPUBOJ POTOPHOTO CTOJIA C YACTOTHBIM YIPABJICHHEM, P KOTOPOM HOSBIISIETCS BOBMOXKHOCTH OCYILECTBIISITh
MOBOPOT OYPMIIEHON KOJIOHHBI KaK IMPH HEMIPEPbIBHOM OYypPEHUH, TaK U IIPU HEMOABHXHOM COCTOSIHUH.

Lean padoTsl. PazpaboTats UMHTALIMOHHYIO MOJIETb aBTOMaTH3WPOBAHHOW CHCTEMBI YIPaBJICHHS IPO-
[IECCOM KOPPEKTHPOBKH PEKUMOB OypeHHs CKBXWHBI, KOTOpas MO3BOJIMIIA Obl Ha CTaJUM NPOEKTUPOBAHMS
TPAacchl: yYUTHIBATh €€ BO3MOXKHOE OTKJIOHEHHE OT 3aJJaHHOTO HalpaBJICHHs, BEI3BIBAEMOE TEMIIEPAaTyPHOU I10-
TPEIIHOCTBIO TIOKa3aHUH JTaTYMKOB IMOJIOKEHHUsT OypOBOTO CHapsizia; BHIOMpATh yCTPOWCTBO, CHOCOO WIIM METOA
KOPPEKTHPOBKH; 00eCTIeYNTh O0JIee TOUHYIO OpUEHTAINI0 OypOBOTO HHCTPYMEHTA.

3agaya pa6orhl. ONCHUTE BO3MOKHYIO ITOTPEUTHOCTH IIPH YCTAHOBKE YCTAHOBKU OypOBOTO CHapsjia B 3a-
JAHHOE TI0JIOKEHHE, C TIOMOIIBI0 MHTAIIMOHHON MOJETH, MO3BOJISAIONICH yIUTHIBATh MOTPEIIHOCTh MMOKA3aHUH
JaTYNKa TEMIIEPaTyphl M OCYIIECBIATh KOPPEKTHPOBKY €r0 CTATHIECKOW XapaKTEPUCTHKH BBIXOJHOTO CHTHAJA
OT yIJa MOBOPOTa NPH N3MEHEHHH TEMIIEPATyPhl OKPYKaIOIIEH CPEIbI.

OcHoBHOIi MaTepnaJ. VIMUTaIIMOHHYIO MOJENb CIEAyeT pa3paboTaTh C yIETOM OCHOBHBIX HJIEMEHTOB
CHCTEMBI aBTOMaTHYECKOTO YIPaBJICHHUS YIJIOM yCTaHOBKH OTKJIOHMTENS [1]. CTpyKTypa Takoi cUCcTeMBbl IIpuBe-
neHa Ha puc.l. Ilpu co3maHuyM MMHUTAIMOHHON Mojenu OypuibHas KOJIOHHA NPHHMMANach B JUHAMHYECKOM
OTHOIIEHUH KaK MHEPIMOHHOE 3BeHO 1-ro mopsnaka. PoTop OypoBoro cranka u Mydra paccMaTpUBAIHCh Kak
YCUIIUTCIBHBIC 3JICMCHTBI, BXOAAIINE B COCTAaB JJICKTPOIIPUBOAA. I/IMI/ITaHI/ISI HN3MCHCHHMs BBIXOJHOI'O CHUIHaJjia
JIaTYMKA a3UMYTaJbHOTO WUJIM 3€HUTHOTO yIJla MPU U3MEHEHUH TeMIEpaTypbl OKPYKAIOIIEH cpebl OCYIIECTBIISA-
Jach C TOMOIIBIO OJNOKAa JMHEHHOW 3aBHCHMOCTH M OJIOKOB, peaJu3yIOIINX MOIMHOMHAIBHYIO 3aBUCHMOCTD
BBIXO/IHOTO CHT'Haa OT BXoAgHOro. IIpm 3TOM mpennomnaranock, 9To BpeMs MPOXOKACHHS BBIXOAHOTO CHI'HANA
6510Ka JIMHEHHOM 3aBUCHMOCTH IPOMOPIHNOHAIBHO BETHIMHE YTITyOIeHHUS CKBa)KUHBI.
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Puc. 1. CTpykTypHas cxeMa aBTOMAaTHYeCKOI0 YIPAaBJIEHUS YIJIOM YCTAHOBKH OTKJIOHUTEIS

CucreMa CoOAepUT MUKPOKOHTPOJIIEP, KOTOPHI HAa OCHOBAHMU TOJTy4YaeMOW TeKyIled WH(OpMamuud OT

MHKIMHOMETPA 00 a3MMyTAIbHOM M 3¢HHTHOM YIUax ( Ol ,0y, ) CPaBHUBACT HX C TPEOYEMBIMHU (Ol ,0,,p ),

BBIYUCIACT HY>KHOC 3HAYCHUC YIJIa YCTAHOBKU OTKJIOHUTCIIA ((pmp) " 1o4acT yNpaBJIAIOMINE CUTHAJIBI HA HC-
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MOJIHUTEJIBHOE YCTPOHCTBO. VCIONHUTENBHOE YCTPOHCTBO COJAEPXKUT: MOKIIIOYEHHBIH K HCTOYHUKY HarpsoKe-
Hus nutaromedd cetn (Ug ) TpexdasHblil ynpasisieMblil mpeoOpa3oBaTeb 4acTOThl, (JOPMHUPYIOIIUH padoyee
HApsDKEHUE UL PeryJIMpOBaHMs YacTOTHl BpALICHUS SJICKTPOIBHIaTellss; My(Ty; pOTOp, 00eCIeunBaIOIIUH
MTOBOPOT KOJIOHHBI OyPHIIBHBIX TPYO.

VIMuTanMOHHAs MOJETb CHCTEMbI YIPaBJICHHs YIJIOM IOBOPOTAa OYpUIIBHOHW KOJIOHHBI HpelCTaBicHa Ha
puc. 2. Ilpu cocraBieHHUN MOIENTH OBUIH YYTEHBI PEe3yIbTaThl HCCIEAOBAaHHM, IpUBEACHHbIC B padote [11], naT-
YHKa TEMIIepaTyphbl M ONMCAHUS 3aBUCHMOCTH €0 BBIXOJHOI'O CHTHAJA OT TeMIIepaTyphl MoJMHOMaMHu 1- 1 3-ro
HOPAAKOB. J[JIs IONy4eHHs! CPaBHUTEIBHON XapaKTePUCTHKU BIMSAHUS U3MEHEHHS TEMIIEPaTyphl B CKBa)KHHE Ha
MOKa3aHMsl WHKJIMHOMETpA, a TaK)Ke JJIsi CPaBHEHMsI 3HAUEHHs KOPPEKTUPOBKH TEMIIEPATYPHOH MOTPEIIHOCTH
MOJMHOMaMU 1- ¥ 3-TO MOPSIIKOB MOZENb IPEICTaBIeHa NBYMS WIACHTUYHBIMU CHCTEMaMH yIPaBJICHHS, OTIHU-
YAIOMIUMHUCS JIUIIb HOPSIKOM ITOJHHOMOB.
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Puc. 2. UMuTaniuoHHas MoJe/Ib 3aMKHYTOH CHCTeMbl YIIPaBJIeHHUs YIJIOM MIOBOPOTA OypPOBOii KOJIOHHBI

WmuTanmonHas MOZIeNs pazpaboTaHa ¢ OMOIIB0 maketa pacimmpenns: Matlab-Simulink. Ha cxeme moka-
3aHBl Cleayromue smeMenThl: Subsystem 1,2 — cyGeucTeMsl, peanu3yomie padoTy aCHHXPOHHOTO KOPOTKO3a-
MKHYTOT'O 3JIEKTPOJIBUTATElsl HEPEMEHHOTO TOKa C yIPaBJIeHHEM YIIIOBOM CKOPOCTH HPH MOMOIIH Npeodpa3oBa-
tenst wacrotsl PTH; PID Controller 1,2 — mukpokonTposuiepsl, obecrieunBaronue peamsanuto [TH]] - 3akona
perymupoBanus; Gain 1,2 (Kpth)- mpeoGpasoBarei 4acTOThl HANPSKEHUS TIUTAHUS JABUTATENS POTOpa GypoBO-
ro cranka; Transfer Fcn 5,12 — unTerpatopsl, npeobpasyrolye yrioBylo CKOPOCTh BpalieHHs poTopa OypoBOro
cTaHka B yrou nosopota Ag; Transfer Fcn 6,13 — nepenarounsie GyHKunM OYpUIBHONW KOJOHHBI, IPHHUMAEMOit
KaK MHEPLMOHHOE 3BEHO MepBoro nopsaka; Transfer Fcn 7,14 — nepenatounbie GyHKIMH JATYMKOB yriia TOBO-
poTa poropa OypoBoro cranka; Step 1,2 — G10ku 3agaHus yria oBopoTta OypuiabHON konoHHsl;, Gain 1,2 — 6o-
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KM COTJIACOBAHUS CHUTHAJa KOPPEKLHMH, onuckiBaeMoro nonuanomamu Polynomial 1,2 coorBerctBenHo 3- u 1-ro
nopsako; Ramp 1,2 — 6noku TMHEHHO# 3aBUCUMOCTH , UMUTHPYIOIME CUTHAIIBI OT IaTYUKOB TEMIIEPaTYpPhl U
YCTaHOBJICHHBIC Ha OypOBOM CHapsije, Haxozsmemcs Ha 3aboe; Transport Delay 1,2 — 3BeHbst 3amas/pIBaHus,
YCTaHOBJICHHBIE TSI BU3YaJIbHOTO HAOJIIOAEHHS TIEPEXOIHOTO MpoIiecca B CHCTEME MTOCIE NMOCTYIUICHHSI CHUTHA-
7a 00 U3MCHEHNH TeMIIepaTyphl Ha 3a00¢€.

CyOcucTeMsl, peanu3yomue paboTy aCHHXPOHHOTO 3JIEKTPOJBHUTATeNsl MEPEMEHHOTO TOKa C KOPOTKO3a-
MKHYTBIM POTOPOM M HAIPSHKEHHEM NUTAHUS OT MpeoOpa3oBaTels YacTOTHI MPEACTABICHBI Ha PHC. 3.

Oramnsl uccnenoBaHus padbOTOCIOCOOHOCTH CUCTEMBI YIIPABICHUSI PACCMOTPEHBI HIDKE IS YCIOBHUH, pH-
OMIDKEHHBIX K peajbHbIM. B KauecTBe MPUBOAHOTO 3JEKTPOABUTATENS MPHHAT HU3KOBOJIBTHBIH ACHHXPOHHBIN
3MEeKTPOABUraTeNb C KOPOTKO3aMKHYTHIM poTopoM cepuu AFD, Brimyckaemslit komnanueit OOO «KPAHPOC)
(r. YenssOuHcK).
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Puc. 3. CybGcucrema, peajmsyiomasi paéoTy 3aMKHYTOI CHCTeMbl PeryJMpPOBAHMS YACTOThI BpallleHust
ACHHXPOHHOT'0 YJICKTPOJABHUIaTeJIsl IePEeMEHHOI0 TOKA ¢ KOPOTKO3aMKHYTBIM POTOPOM,
00paTHOIi CBSA3BIO N0 YIJI0BOIi CKOPOCTH M HANIPS’KEHHeM NMUTAHMA OT Mpeodpa3oBaTeIsi YacTOThI

YuuTeIBasg TEXHUYECKYIO XapakTepucTuky asurarens cepun AFD423SA6 momHoctsio P, = 500 kBt (U, =
660 B, I,= 510 A, M, = 4807 H*m, n, = 750 06/mun, J = 32,73 kr*m’ ), IPeIHA3HAYEHHOTO ISl IPUBOJIA TJIaB-
HBIX MEXaHU3MOB OypOBBIX YCTaHOBOK: OypoBOH Jiebenku, OypoBOro Hacoca, pOTOPHOTO CTOJIA, MUTAIOLIErOCs
0T IpeoOpa3oBaTesst YaCTOTHI, PacUYeTHbIC KOI(D(DUINEHTH U JUHAMHYECKUE ITApaMeTphl B IPUHITON cyOcHcTe-
Mme, (puc.3) ObUIM ONpeesIeHBI 10 3aBUCHMOCTSIM IIpeIIaraeMbIM B padoTe [4], 1 MMEIOT CIeAyIoIie 3HaUCHHS:
Kam= 0,01 1/c*H*M — koo punmenT nepenadn ABMraTels II0 MOMEHTY; S, = 1,02 — KpuTHUYeckoe CKOJBXKEHHE;
m,=1; wg=1001/c. — cuaxponHast ckopocts; Ky = 6,28 —koadpurment npeobpazosanust; Ter= 1,01C — puxrus-
Hasl 3JIeKTPOMAarHNTHAs NOCTOsIHHAs BpeMeHu.; 1,=3,273 c. — 3eKTpoMeXaHuuecKasl TIOCTOSIHHAsI BpeMeHH; M,
= 9425,5 Hm — ¢uxruBHbIi MoMeHT Tipu ® = 0; k., = 45,9 — koapuueHT CKOpoCTHOTO (BI3KOTO) TPEHHUS) T.€.
YHCJICHHBIE 3HAYCHUS JMHAMHYECKUX MapaMeTpOB JIEMEHTOB CXEMbI M KOI((HUIMEHTH MPUHATH TAaKUMH XK€,
Kak u B pabote [9].

PesynbraToM MoAenupoBaHMs cHUCTEM (CM pHC. 2) SBUJIOCH MOJYyYEHHE MX HEPEXOAHBIX XapaKTEePUCTHK
(puc. 4).

W3 pucyHKka BHIHO, YTO KpUBBIE MMEIOT HKCIIOHEHIMAIBHBIN XxapakTep. KonebarenpHbIH mpomecc oTcyT-
CTBYET JIaXK€ B CIlyyae CKauKOOOPa3HOTO M3MEHEHHUS TEMIIEPATYPBI.

Kpussie 1 1 2 cOOTBETCTBYIOT 3HaUECHUSAM KOPPEKTUPOBKHU IOKA3aHUM JaTYMKA COOTBETCTBEHHO IOIHMHO-
MamH# 1- u 3-To MOpSAAKOB, a KpUBBIE 3 U 4 — COOTBETCTBYIOIIMM 3HAYCHUSAM yIiIa IOBOPOTA OYPUIIBHOI KOJIOH-
HBI.

Buaum taxke, 9T0 HanOOJBIIAS OTPEIIHOCTE B MOKA3aHUAX JaTYMKA [0 CPABHEHUIO C TIPUBOJIUMO B €r0
TEXHUYECKOM ONHMCAaHUH, HAOJIIOAAeTCs] MPUMEPHO IPHU TEeMIIepaType 162°C. IIpn onucanuu TemnepaTypHOU
3aBHCHMOCTH JaTYUKOB (TIOYYEHHON SKCIIEPUMEHTAIBHO) C TMOJIMHOMAaMH 1- ¥ 3-TO MOPSIKOB BHIHO, YTO 0O0-
Jiee TOYHBIE PE3yJIbTAThl MOJIyYEHBI NMPU ONHMCAHWH IMOJIMHOMOM 3-TO IMOpsIKa, MakCHMaJlbHasl IOTPEIIHOCTD
MOXeT cocTaBisiTh 110 1,03 % . Takas TemMneparypa cOOTBETCTBYET TIyOWHE CKBRXXWHBI, MpuMepHO, B 3000 M.
MorpemrHocts B 1,03% Ha 3TOH riTyOMHE CYIIECTBEHHO BIMSET Ha ONpE/IeICHHE MPOCTPAHCTBEHHOTO MOJIOXKE-
HUs OypOBOI'O MHCTPYMEHTA.

BriBoabl

PazpaboTana nMuTaIIMIOHHAS MOJIENb, TO3BOJISET:

— Ha CTagu¥ MPOCKTHUPOBAHUS OLEHWUBATH BIHMSHHE TEMIIEPATypHOU MOTPEIIHOCTH MOKA3aHWUW JaTdhKa
3€HUTHOTO YIJIa WM a3UMYTaJbHOTO yIJia Ha MOJIOKEHHE OypOBOTO MHCTPYMEHTA MPH Pa3HBIX TITyOWHAX CKBa-
SKUHEL
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T

Puc. 4. XapakTepucTHKH NepeXoJHbIX POLECCOB B CHCTeMe YIPaBJIeHUs YIJI0M OBOPOTA OyPUJIbHOM KOJIOHHBI

— WCCIIeOBaTh W OIICHUBATH KAYECTBEHHBIC MOKA3aTEIH MIEPEXOJHOTO MPOoIecca 3aMKHYTON CHCTEMBI pe-
T'YAHPOBAHUS YTIIOBOW CKOPOCTH BPAIICHHS IPUBOJHOTO JIEKTPOIPHBOAA POTOpa GypOBOr0O CTAHKA, PACCUUTHI-
BAaTh PALMOHAJBHBIC ITAPAMETPhl HACTPOUKH PETyISITOPa IS MOJyYCHHUS [IEPEXOAHOTO mporecca 6e3 mepepery-
JIMPOBAHMS, TEM CaMbIM IOBBIIIAS TOYHOCTh IPOCTPAHCTBEHHOTO OPHEHTHPOBAHKS OYPHIbHOM KOIOHHBL.

— ONpeensTh W YYUTHIBATH BIMSHHE AWHAMHUYCCKHX MApaMeTpOB Ha TOYHOCTh YCTAHOBKH OYpHIBHON
KOJIOHHBI, 33 CYET BBEACHHS OOPATHOM CBS3H 110 IOJOKCHHIO OYPOBOTO CHApsiia B CHCTEMY YIPABJICHHUS IIPO-
1eccoM OypeHwusl.
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